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w m m 

[oooi] ^nmmn, ft\zmm£tiitB&miz&ft&ftwtitomv$>z>ftm2oo3-^3io 

: 2003^1 2>§ 25 0)*5j;^il#M2OO4-3 139 10-^- (ffim 0 :2004^p 

ion 28 0 ) izm'3<mffcm<D3im*mh(o~ehZo ^tih^^wwmm^n 

[0002] MM^iig 
[0003] fft^f 

[0004] g Wat^^-WJifg (&&J£(B) fcfc, DNA^y^— i^lJ/BLfc@#*lft;£?& 

«RjSfe(PCR^;^B#^4683195^M»#,*S#fF^4683202#|«jBe 
*fc«fcTJ**S#fFfg4800159^ijffl#h ££>fclfcJ\ PCRfetf fe¥giSJS?: 
*a-^^-ti:fci$fe^PCR^(RT-PCR^; Trends in Biotechnology 10, ppl46-152, 

#S)©3o<o®pg*^«SJSSrilft93Si"it»J:«t9x DNA*fcWKNAi»P)© S [ft 
^^tL^bfc?«{cMfiS«tf3Xm^«9^b^^g^$tt2. 0 
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[0005] $bi^ mm^nmm^mmo320308^mmmia^ yx—ammKi&m (lcr 
[0007] ±iEPp^®^^^-r-<< , muvzmxMM^mfmmmmmtmm£*Lx^z> 0 

(SDA; strand displacement amplification) i^it^^OSR; 
self-sustainedsequence replication)^ 0 ^S^fF^2650159-^-^^{C|B^O^ 
^SB^'Jl#it , §(NASBA; nucleic acid sequence based amplification) fe s TMA 
(transcription-mediated amplification)^, 0 ;fcH#fF^2710159-^k$gKllEfc<7) 
Q^—^ZfVJj—Vm, *S#rF^5824517^^1l#, 8^^^99/09211 
^^^^^fc«a^li^95/25180^^>'71x5/h^|E«C>S^(Di36:^S 
DA&, H^k§§^00/28082^§v^;7 W^hfCfB^^^fe (Loop-Mediated 
Isothermal Amplification), H^^M^02/l6639^-«^l/^h{«ltB^(DICAN)fe 
(Isothermal and Chimeric primer-initiated Amplification of Nucleic acids) ¥fjfi^\f 

[0008] SDAmXte:, Wcm&)lZE>NAtfm$8£tlZ>^ f-*5V vf, DNAtffy^— if £Um^ 

, mirmxi-z. mm^m(Dtc#)<Dmmb\,x, mm^t^f^^^^¥^v> 
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#M(RFLP; restriction enzyme fragment length polymorphism) #P#f {JH^feUJlpirt" 

[0009] #B#tf&5824517#Wto#fcfE*i0>gfc&SDASfctt x RNAtDNAd»fe#fife$ 
*K 3'^{B!l^DNA-efe-5^7^y^— ^^<bi-§ 0 ^<D£5&RNA<bDNA 

[0010] ICAN^-e«, RNAtDNA^Wfffifc£*L, 3*5|5J{Sfl!ldSRNA"e*>5^7^7><"V 

[ooii] ^K^arm, 4«m<^^f-^-^;&g££;?v *;h,&#6ffij^©^&t8fl*i--5 
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[00123 t^oT, {£v ^>->jr=*xh-emM-ez. fr^nb*vrd&mft} ! \$:£b\z.mfc*jL 
[0013] *7c, rnb<^*ii|ig^fflVNT^w^^^#^-rs-ms^M^tii«^# 

Ktt, ^^M^C-O^fc, ^Jx.tf, PCR&%j£JBUfcPCR-SSP«fcfc:«t:5& 

coon] $^>{vi. pcR-sso^-e«. pcRmxmmz&tcWMmmmm^ 

[0015] ICANj£Sr^fflL7b|g^ttljfe-e&SUCANjfe-efi, XHlJlfllS^V'^KSrR 
NAg&^^tf DNA-RNA-DNA^^7^7-f"7- V ^*V& 0 r©*^7^ 

od^ctp^^^^— ^.tt^RNaseH^tfR^'p-eiiflSK^tT^^i:, 
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&<D®mm^b-r . ^^74^-^3' Mi^m^mm^ntc^b^tcib, d 
m^^mm^mm^o^m^^vy^—^a^m^mmx^tc^.^ 

[0016] ^-fmx\^ 4nM^-t(D-77^-&&mb£tvz>tc#> . •?u^—?^—t£ 
b&*k^-t<tt:<9, 6ffifft<D&mwmm& ! &mbirz > tc$>, -f?^— 

(DT^mKxzmmtkmxi^ i^z^mmm^xh^^^mm: 
(D&^mzio^xmmmmtstiZo ^<D^mxi^ y^/vmmw^m^ 

ig#*K&3££;ft/tV^#\ PCR-SSP&;bmm\^ 3'^(Dl^m<D^^y^{Z 

<Dmmt>m%fo^m&K&\<^xh. mmmm&mt. m^y^^mm^rnvx 

o 

[0017] j&¥. m.te*<DWA. x&teb°<Dmte*mm&&mz&MTzmm&Wte#m 
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[0018] ffiMfaftk°(D%ffe<DMfam<DMZ.!ftm&)lZ.&$i£flX\, ^mRNA^mi-S^ 

Uc^tc-eb. ii^, mRNA(DgH^jf*yyADNA^gE^J<D— §p-e*>5fci6^ N y 

yADNA^Stei-^^^KM^^V^Tft. mRNA£^ctt-ete&C ^/ADNA 
RNA^jEtftt-it'l'IU tW£ ^#^i-^mRNA*^Si-5*fi#S^HIit$ 

&\zl\^ ^<(D^^jv^m^ Kmmfflx®m&<&mtt^ttf>&mb£tiz>ti£> 
. ftMmxte+ftttfox^zhnxtetefr^tc* 

^txm^^t^x^^mm^mmmm^mm^mmx^^t^^mvfc 0 
[0021] -?rbT % imm\z.xz>zf^-*—- t^htes m^mmum^mm^^p^th^M 
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(Ac') ^3 ' *M#^A,-e&«? , Tb^mmm mmmmm^^ ^xffimim ( 

A) £<9h5'WlZftjEi-Z>mm (B) O+iMlE^iJ (Be) (^^^U^X^gB^J (B') & 

ittjieia^ij (Ac') <D5>®\K<gh;-et£z>h<DX'hK), mm^4^~-±yhic^th^m 

zfw^^-rmm (c c ') &3 * m&$r\^k,xt£K) . t^^mc^yw^-t 
z>2mmmmmzm-m±iz.<£-& wMLum (d-d c ') zmmmm (cc) <ds' 

[0022] &h\^ *mwiz£%mmmmm-z, mwmt* ^mmmmum^mm-r^m 

[0023] &§m teifrtf * DNA*7c:(*RNA^S!^bT, m&gzWTXmmi^Xm&jm 

m^^temmmmm^ v-^^y-y-^mwmmtt&wzbit-r, tat, u 
mMmcmi-zmm^&^&^tcib, mmmxmmmm^n^t^mti-^ 0 £ 

zti&m^z>z.biz£<9^ mfc^-tpfc&vz&m. m^-mm^m^>mm, ^<nm 

[0024] £<b(-, &mW#bl?:, mmz&iJ%^m<Dft$E&tzlttftl£<D\,^tlfrlil£<>X 

mmt(D^^y^±^mm^m^x^mux(DmmmmRit^mm^f'^m 
& wfeKi&v >t, mmmm^fcifo&^^y^mwM&mir%®w<DffiETxfttj: 

[0025] t£o"t. *mw<Dm-<Dmmz.£tu'£. ^^y^^iy^m^b^^ry^- 
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[oo26] [igiiigitt. ^m\^^m-(o^y<^-^m^tdmmmm^(D^mm^m 

SfchSTS DYS237»fc^l#<l'MK::fctt5, Bill«?M^^J^#^1-|lI-efc 

So 

IMIllSte. thSTS DYS237»fc^*^#;£<7>^KoV^^U fc C N — 
[09]gl9{i % thSTS DYS237it^-tfi<D^<D^(£OVN-CcD % <OZfy^ 

[01O]|3lOte, thSTS DYS237»fc^<£>i#i|>g{;i/8Wci|-, Hfci^H© 
^^-7— fc^MCiSfchSTS DYS237jl^<DJt#g(0^m^-t-E|-efe5o 
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•fy^—' feyMC^SfchSTS DYS237«fc^<Dif isl^tS, mm<Dm8t<D& 
[M 13] m 1 3 fchALDH2itfcT-<D^#l1& tti l-ffl V >7tX5H^— fey h {^*tt6 

#x5m^— <z\ ^it^±w^e^-r[^T^ 0 

[014]0 14li. ^jaW®Kii®KJS^?lJfflUTff *o/tfchALDH23te j ? : «>— 
^SsSES<OtftWl!:^3»t5MutS<oS6MSr^'f"iaT?*)5. 

im 15] El 1 5 fi x t hCYP2C 1 9 * 3 Jtfe JHfc ffi KJB V ^cX^-f fey h {-"a 
[®16]016{*, ^aW^SftiiffiK/SSr^JfflUTfi l *o7tfchCYP2C19 * 3Mte 

[oo27] ^mm^tei-tz-??^— feyRs, «M#»6B^j^fiL55^fc<w>— «<z>x 
s &ft&ms&i<D3'Mf&u&<Dmm (a) ^wxy^-rx-rsia^j (Ac*) «:3' 
-t^ib^ij (b) roffiMiB^j (Be) izLs^vysfx-rzmm (b') ^tuiEgB^j (a c ') <d5 • 

{RiJ[^A/-e/^^(D-efe2)o *7t, fljfBXy^-feyM^imsfl-WXy^- 
W\ tfrlE^^J^^iE^J<DtBMga^J(D3 , ^C§P^®gB^J(C) f^N^y^Xi-^SH 
^IJ (Cc') £3' ^SB^{^A/-e^«9, /^o^fc/^XyX^Xi-^o^^gfi^J 

[0028] ^pjtc*3v^-cr^^^j*rc{*r^^^^iE^jj^«, «*iut5a:i-5«Sft*fe 

[0029] ^im^v^r^xyx^x-rsj^ &mmK£zzf9^— m^vv 
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i&M8tt£tlZ{kffL,X&:M-t2>^bfrX*Z, #J;U;£> J. Sambrook, E. F. Frisch, T. 
Maniatis; Molecular Cloning 2nd edition, Cold Spring Harbor Laboratory (1989)^^: 

mm-tz>~b&x%z> 0 mx.\£. mm-t^y^-(DmMm.m.xx)^-rmz.m^m. 
y^^zz.b&x%z> 0 ^(Dx^y^-^-n, -mm^y^-mmyyv. m*. 

fcf, Primer3 (Whitehead Institute for Biomedical Researchf±M)&£*£fflV^TH$ctr 

[0030] m-(D^y^-\z.^mm^m.(D^mm^mnzm^m^'t 0 ^ mmt 

SB^J(Ac')^^-C^«?, £btt(D5'mfcmm(B')$:^A,X%:Z> 0 gB^J(Ac')«, SB 

m (a) iz/^7>yy4Xirz>h<Dxm. Mm (b') mm (b) <Dmmm (b c ) ic/n 

<r>un (a) {cxN^^y^xufc^^^^ ®i(a)) 0 r<D^-c^-r-^-#«s^ 
assert m^mmmmcommm^tsmm^m^t^bo ^lt, ^^n^ 
^(D5'^{Rij^#^-rsga^j(B')^, i^^^(c:#^i-^ga^j(Bc) k^t*v 
^-rxu ^thizxv^ ^^ntmm<D5 , M^M^^^x^M,-ju---y'm& 
xmznzo ^©^, mmmm±<Dmm(A)tf-*mbm, ^.(DU^^m- 
(Dzf7^— bm-v>um^ir%fa<D?y^—i$s^zfW'<x-rz> m Kb)) 0 

[oo3i] ±m<Di¥mmmz^x, mm (b') ^ga^ij (b c ) iz^yw^-tzmmz. m 
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-m±.\zLmE-rzk. m&7£?mMbvx*TJ*-^~7mmzm&.i-z>z.bftx% 
Lbteottt&m&& mmmm±<Dmm (a) ) (^^-©t©^^-^^^ 

[0032] *38M©#*LV ^^{c&tf-SlS— <Dzf^^—<DWt^r&m\m.<Dtmxth^ 0 

msmm (a) t mfisiB^u (b) Kmttit^mnmmirtbnm (x-y) <d n x^-t- 

a-/v— ^flt3g^ % -t"**?*>, 3b33<z>mv ^IH^U (B') iiB^iJ (Be) to/vr/u^ 
-S^fctt, tfflESB^J(B0tWlElS^J(Bc)i<D^OSgil(X+Y)^£g^/^ o - 

mm (bo mm (b c ) ^«<^:/y^x^5fc*K:te, mwM<Dm<Dmmk. 

tt^fcv^jWSbv^fcfctLS. — 2re, iB^J(B')* s ffi^J(Bc) l^M^y^V 
XLT«F§ig*i&±*>flriEE?!l (A) ©»^Sr— gS^U (B*) i:SB^U 

(Be) tnmcDi&mm^ ^a*#*u ^m^na. 

[0033] £*_h<BJ:5fc«^*^ ^PJ<^0*bv^ififli#{c:j;SH9lsm-o^7^— « 
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% -fj^-zmtftfrzum (Ac') tun (b') <Dm-ifrmmfrim\.t& ^w&\^ 

feV^T, (X-Y)/X^-l. 00£Lh, 0*b<f*O. 00^±. £bt-£?£lXfci:0. 05£* 
(X-f Y)te, £?£L<tel5.£*±, $b&-$mXfcfc20^±, £b\Zfr-£V<n30U±b 

[0034] 7°^^-^«^-rsia^j (Ac') tmm (Bi^m^^mm mmm*.Y' ) 

X-(Y-Y')} / /X^-i. 00£*Jh. 0*b<ttO. OOW±.$^^*L<{*0. 05^± 

#?£L<teO. 50i^T^ W^tXfctO. 25^T^Scfc5^ffh$tl/5 0 £<b^ (X 
+Y+Y'){3\ 0*b<«15J^±, $b(-0*b<f*2O^±. $^^*b<«30^_h 
^*L<filOO£J(T, £E>te:#*L<tt75£*T\ £<b{-0*L<te5OJ^T 

[0035] mmm-co^^-it^ ^hntcmwrx^^wm^mw^^mm 

—nmMt*. #*lXttl5— lOO^i'tf-W, £9#3;lXf220— 60XtnsXr?-Vk 

l-a„ tfrtE^-(D^-r-v-^«^i-5ia^j(Ac')^ia^j(B')<Dft${* x 

ifc^JSCT, IH^J(Ac')^ia^J(B')OF^(^ KJ£fcje#&#;tfcv^&ffi^J&i$ 
[0036] *^0J tcj:5^9>f-v— fe^ht^*H5^-^^-r^-«, ±3££><fc5K:, MIS 

mom) <n3'3&m&<bm.m (o ^^y^x-rssa^j (c c ') &3 ' &m&i&\z. 
mm (d-dc) zmsssw (cc) (D^m\^^xt^h<Dx^ 0 zoxttm—n-? 
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?u*?-h*mzmfeistiz>i><Dx~tetj:\, \ m^^^-^mm-r^mm (c c ') <d 

fc, ituffi^MLgE^D-Dc') teU ^U<«2-1000^^^K\ 

<{32— 100^W-^K\ $^){^*b<«4— 60^1^^K, $ib{-£?£L<te6— 4 

£?£L<te2— 500bp, «t«90*b<f*2-5Obp, $ 
£>{C$mXf3:2— 30bp x $£>^$f^b<{i3— 20bp-efeS o #r jgbgE^J (D-Dc') 

Cc') t^blB^iJ (D-Dc') S^{-^#^x.^v^?t@E^J^if Ab-Obi 

^(Dt^iic/^/ywt, K^9>r^— <^#SR^ie#*(ia3(a))„ 
x\ w&m<r-)±iz&^xx^j*-/\'—^m*wti&ti. ^tn^-^mtis:^ 
tz.mmmm^^m±.(Dun (a) izm^m—^^^—^^zfv^^im 

#cK, ^g|bfc#A^(-)_h<DlB^J(C) ^^-o^^-^N^y^Xb(El3 
(<0K *:/?^-<0#fiKJE£#jB^ #^(+)*s^$tt5 (123(d)) o S^Lfc 
#£«£(+) ©3 ' (-) ©5 , ^-t?tt^^-/i^--^»3fi*s^*tu(BI 

3(e)) , mmm(D3'^xh^WM(+)(D/v-^m^hw&Ritim^tm 

WMm ( +) <D3 ' UN KE#I (A) *3 iU^ga^iJ (Be) Sr^UT#ft« (-) ^I^Uc-T 

tvi©-«i^^L, ^<Dga^ij (a) *5j;t)?ga^j (Be) \z.m-(ozf7^—& 

'^zfW^^V (03(g)) , *rO#SHJ&K *9#«* (-) &$LJfctZ> (03(h)4o«i;rj? 
(0)o MIB^Ttf>^-*«^ift©3 , ^lC#&^«KSLE2?>J^«toTie 
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biH^jsrWu, n—tszxfm - <ozf te-rzw&m&frL-xwmm (+) t 
^(D3'Mmc^ir^m^mm^xmmm(D3'^mnm^^) 

-^rnmm^ti, 7*7^- k ^ *«gE^j^^L-c ( + ) tw&m (-) 

^^S^tf-^«^^i-S(03(o)) o ro-^gEl&Kl^Tk, 3'^ 

So 

[0038] ^^^i5^9-r^— fe^hfi, 0— (DZf^-v— &£Xtm— (D^v^— SWiZ 

[0039] ^^^*DVN-crM^b^v>j^{4, ^(Dzf^^—mm^imm^^^^ir 

[0040] Sg-GO^^-^iT^jg— o^^-^±«9^^^iti|ig$tvfc^^{4. 
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&.-tz>m&)mmzT--v>'?'irz>-btfx^z> 0 mmmm^ (omwimm 
[oo4i] iH©^-7-ii£«f \A>mMizm7£&tiziotfX'W£<. mmm^Rr^fD^ 

, i$ftmcmte%nm^47'vy^i-zt><DbL,xi>£\\ m^^^-cDm 
[0042] ^H^^-r-^-fi, m-<D^^-te£T$mr.<D^7^-Ki:z>mmmmBi 

[0043] HH^^C-v— tLT«. H^^m02/24902^-?>-^l/i/h^fE^OJ:5^ 

[0044] ^mmz.i.^y^— ^yhK^n^y^— f^-^^^Y^x 

^rNj£V^<^&5)<bte, IJTtf^l^^KHy^&lM^ ATP, UTP 

, CTP, GTP^fcSo £<b^, y^WKKii^oiiP^ti^ #IJx. 
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[0045] mm^^—ia-i, ^mm?**^^*^Ytexx*/itfd&mm^* 

[0046] ^mmKXh^^— ^yh\z.^fi^y^—\^ ^y=^W-^K<Z>^f&(;i 

^tttt*-Ymmz&V&&r<:%Z> 0 BUfB^^-tt. ABltt (Applied 

Biosystem Inc.) <DDNA^^±^^—394m&m^^X*ttT^y'(bmz£<0&$, 

[0047] mgtmm&&\z&\, ^xm^ ^nz>, mftmwmm^ummmm, ^tatrnmn 

^J&DNACDl vf tvb&l^&tLZo RNAi'ii, ^RNA, mRNA, rRNA, siRNA, 

wis Ms $bittW)%>s mm<D£?te*kfc&Muns ^tcn^m^nns ts, 
[0048] ^M^^*/c^^^^o^si^ic(D^^-etT5c^^-r*#. wx.tfs 

[0049] mmmmmm^tammmmumt^x^ Aim^m^^m 

Lfc^/^DNA^PCR^^Vr-tf) Xo^—^mmms ;£RNAkL< limRNAi^ 

m-*mmm<Dm&\-Zs &&T.n (denaturing) ^n^x-^mt-r^tK^, 
£<9mm\-mmirz>~b&x%z> 0 
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[0050] ±m<Dm&^Bijznzm\<^tiz>wm\*. KNA&^tutcUNA&i&mm:** 

(AMV RTase) „ 7$ << S^2&&mfcM (RAV-2 RTase) „ *P^-^X 
%&M&V4As*te*M1e&m* (MMLV RTase) <DlSm<omm^»m 

arc*>?>. -rxmitom&tevNAtfv*?— i?(TthDNA#yp<7— , 

*bfif, , /9FflM4^^^/^JR3WBI**DNA*y^7— ^^LT, B. stS^DN 

AtfV*7— t?(Bst DNA^y^7— *3,fcT*B. caftSfeDNAstfy*?— i?(Bca D 
NA#y^9— i?h ^fcTBcaBEST DNA/Ky^7' — E> Bca (exo-)DNA^y^ 
— W^^itf P>*L5. 09*.fcf * Bca DNA^y^—- RlSJC'W^fW^SrjK 
S£Hr1\ KM^^TT^MRNAO-^^^^aOb^^^cDNA^-a-^'t- 

[0052] tfttti|Mft£j£l£;B V ^tbS^y^— ^f*. (strand displacement) ?£t£ (& 

dS^tf e>^§ 0 $P>t^, i©DNAaKyp«7— ; fefiS, HSfW^5'-»3'3i^ry^ur— 

f;V7'^f7nt-*7^ (Bacillus stearothermophilus, J^TTB. stjirV^h 
/^SUX-#Wr*fy?X (Bacillus caldotenax, ^TTB. caj iV^)^<£>$fjfftt£^ 
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o mmmoaRi&fcio^^xtizm-rzvNATiZ})*?— if^u-m, zbi^ vent dna^v 

$7— if. Vent (Exo-) DNAxKU^^— if , DeepVent DNA^y^7—if\ DeepVent 
(Exo-) DNA^y^7— if. *297T— ^DNA>Ky^7— tfx MS-277- v^DNA^KU 
if\ Z-Taq DNA/Ky^7 — tf\ Pfu DNA^y^— if , Pfu turbo DNA/KIM:?^ — £ 
, KOD DNA*tf!j^7— if . 9° Nm DNA#y^7— tf\ Therminater DNA/KU^ — tf# 

[0053] £<bf^ i:ffi}«if ifrg^J^&V ^fc£, ^^^^^Wii-^oDNA^yy^-if 
, BcaBEST DNA^y^7-^> Bca (exo-) DNAtf?y^— if ^£{£5 - 1 

\Z£<9 S ^NAt>b<«mRNA^^Oie^^KJ^i:cDNA^S[{-b7 v cDNA^y^ 

if MMLVj^^^^^^t*<0±.^Oi^^^^^i^^^^*?ii'TfflV^T l t>J;V \ 

[0054] ^±tii>ssj^^*5v ^xmm-r^^m^nmtvxi-i, mz-tf. mc^v&sVJ* 

— ^<^i^W^^ffii-^^^-e^§ o ^^/KX/l^^>K(dimethyl 
sulfoxide^^-fV (N.N.N-trimethylglycine) #(D^P^ N B^kHi^99/54455 

[0055] &iHtM6££te&v W(DJ#i|.s^i^^i«^57cfe DitaSiM^ 
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fc^m^^ftB^^^^-frt^tL, J:0^*b< tt^^/^l^^r^K (DMSO 

[0056] mmmmBOfcK&^x, mm^^m^^m^^mM-r^thx^ 

[0057] ^SHt(BSl£t!:*5V^T, DNA#y*?— If, J^^^^^<D^<0»B 

[0058] xftwizzz-??^— fryhzm^zmmmmRfote. mmxmm»smxfoz> 0 
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[0059] -m<Dum&WTx~<Dmmmm5Lfote. mm-r^mm(oB^mwx^m,m 
y^^—nMMng. (Tm) sr^jtu xwisv*.^— <Di~</>&n7£-rz>zb& 

$?£LV> 0 lot, C©i@Jtf±, #£L<H\ ^]20 < C-^)75 < C-e$)f9, ££>K:0*L< 
tt, ^J35TC-^j65 < C^i-5 0 

[0060] ±iB<D^it^js^^v^«, mm^m-r^K ^tuty^^-^itztbb 

[0061] ±lE<D^if 4eH^-:J3V>-Cte\ #^^^W^K^tf^^S^^ti~ 

^S^tf^W^K-CfeoT, SSftE^JI 3 t?:lR<95&*h,5*t><^^S!*U 011*. fcf 
. ^rf-^r-v^S. ^T^/fy^^Hg, isoG, isoC(Proc. Natl. Acad. Sci. USA 92, 

6329-6333, 1995) mt>m-f bftz>« #xm^^*^h*^&mMmm<Dm$&Kte 

fort, mzit5ox;M&<Dm&xm?^btf-^mx&z>tzfr, &m<DPCRmti£i&i, 
xmmmmmm (dna^v ^b)^m-r^mmm^\ fe-c, mm 

v ^h^mi^^^Y^ts m&)mm<DMmz.hG%}X>ib?> 0 itjm&t^* 

xhtinx<, mzmfeztitewK mzm&fr%)m(DU&.fr^ yi88l/e478q 
^mmhiv i m*9WMt. AMvmm^&m, DNA?ny^— ^©^w^wf^, 9 

0 N DNA 7$V*7—~ fe\ HotTub DNA^]}^ — ^^Wil"C*fe5 (Michael Sismour 1 
etal., Biochemistry 42, No.28, 8598, 2003/ / ^H#fF^66171O6-§-^|ffl# s 
Michael J. Lutz et al., Bioorganic & Medical Chemistry letters 8, 1149-1152, 1998 
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m) 0 mmmmmm<DMm&&ft±£ j &z>%)m. m^w^-*^ & 
[oo62] &mmiz£zmmm^mz£<>xmbfttcm^mm<DfttE^ &<<Dfot>$>%jjm 

wb^^v^xTZMtmfem^v-^&fv^bmmcmfevx&mt. ^<d® 

feVK.W*Xh=7v7~rz>Z.b1)>X%, ?v^hmi£X<D&iMtf»jmbfj:Z> 0 

mmK^-7/vt£ifem^mbi£Z> 0 zbK, *mwfc£zmmm$8mxte, mm 
XsZ>^b*mm\^x^ mmm^mmm^m-r^bhx^o ^xo^mb^x 

fcfoZX&mti^ki- Z>£mtg?FM(fflZ-it. Eriochrome Black T\ Hydroxy 

Naphthoi B\uem)&Rfo&miz.mtoi.x&<z.bfc£<9, fcftMwt<D&(Dmk* nn 
xmm-rz>-bic£<9, m^mM^mm-r^b^mb^o caicein&<t* 
%mmi-z>z.biz£<9^ mmRft^m-m^m^ g ®.xmm-tz>z.b&x%z>tc 
vT;is^A.x<Dmmm®<D&m&~^mbti:z> 0 
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[0063] *&m<D&&i,\,^mMmmK£ti\*. ^mmK^mmmmmKx^xmhtitc 

[0064] *&wvim^tbfrz>mft&fcbvxn, mmmmRit^m^hti^mmm^ 
mvk<DUft, *tctemm<DMmz.3o\,^xmm^mm (yvMs^txrafa (^/v 
mfrbmmzm£&^ikir%mm&&mi£xhn^ ^-rfvhmm-r^t^ 
mxfo% 0 ^m^Hfamti^u-m, ^m^mm^u^ ^m&mmM 

xn, grumpy*. mm±. -t^btezommismmm, 

^hn-fe/vci— MYv*i/T'*#^K TiSn—^ 9*3r.xh9>\ t;v-n-^, tuv^ 

5p4-5oi959#^«) , m&&>^&mK£<>xmt>nt£mmm&m4m$:mir 
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&mt>&mmL,xffimz.ft5z£&x*z?> 0 mnu^m^tvxti. m. mm 

mm<Dm&&fr j &i*, ¥&ffiftmiz&\,^xm%a<Dh(D$:m\<^z.b&x%. m%&. 
-hbfc 10^**5^ tci*) , zf9^—^ft temmzm fauft 

\z.mM4kt%>z.b&X~%Z> 0 WtmftMhVXtt* Mx-tt. fitc, dig, dnp^cd/^ 

$>tlt&mi<Dffi.fr&t>&X. ^*P©#S(#§|Bg59-93099^«, #Hf§Bg59- 
148798^4^ *5J;U«#WBg59-204200^#?r#^<DC:t) te«fc«J, 

-cos' «gp^Ai-sr^^-e#§ 0 

[0066] ^WtCffiV>^S@tifi#:^-^^rtg^^(^c{») 
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s?^ xh^hTWis, um. fate, v#^h\ mm, *^?mt£i£& 

m^-^^xm^^ti^mm&m-i, ^fa^c-c, ^^Sitn-zmm^it 
fv^mm^<D^m^^^(Db-f-^b^x^ 0 ro^ft^^f*. 

&^<&mn&fa<Dmm±Kif&'t%h<Db£th, xm^<i^mn^<Dmm 

[oo67] *%m<D-^<Dmmmm\^ti\£. mm^m^mmMn^th^^^x^m 

Mxmmumzmfeitv. r^eos^f^^v- ^yb^m^^xmrnmrn^m 

mmmzmm^mteBx&mirz^b^mbtto mmm^^mn. 
u—?-~?j:b*&mi<^xnteo^btfx%z> 0 ¥-mvt<Dmtt&fc±.iz.&;\,^x, 

^xum^mm<Dmm<Dm^ mmmmmm^tc&:m^^x, mmztvtcm 
mtmt*m-&-rz>z.b&x%z> 0 ^<d£5&@ m^m^m^mmumt, ± 

m&lfc (Wffl 2000-245460^^) ^£D N ^ $mftmz.&\ ^X'A%i<D^<Db-f% 

z:btfx%Z 0 

[0068] ^mmizx^mmmmmicx<>xnhtitzmmmm^m^(D^m{z.x<omm^ti 
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i<D«t5^U"C^fife$^fcRNAtt. RNA^c-^, siRN A^LTl£ffl kts X 
[0069] *|SK^«J:'5iKfift*i#@ifelJ:*3V^tt, S^DdNTPcDftb 1 ^ tr^-^^ 

[0070] ^pj5ia5^-7-tyhnt^/7^-tt, ^jp»^mf^mi^-tf 

$-tir5^^^pr|g(c^ 0 r^^fi. ^ttfcf*Mrftffi£LTlB«UfcSDAifc0> 
®S^S<5<dS, *»MH:*Jv^r4, Umbte&ffik&* 03(nO*5J:t^(o)^i-J:5 

[0071] *7b, #3&9§ UlJ:*^^— fey Mc-^felxS^^— r±, RNAaK!M9~ fe<£> 

■&&Lb&*ii&ktto z.<Djfm*. m*mK\ttft&mkL,xmmi,ttNASBAm 
^i^mRNA^^^-^mu^m^^k^mk^.mm^m^m±^ 
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[0072] £fbt^ ^mvc^zf^^—' tyhte, LAMpm&ttisvAmzm^xmmz 
[oo73] *mmz£z>mmmmmK£*). DNA^/KH^sfc*©— mm 

ffitea>offi5£tefm-r5r£as-e#3 0 sfcfc, ^Mt^t5iKSHii|6&»J:J:9, gift 
[0074] ^WfcJ:5»Bli|}*B*^9WJte*tfc— *«»||«, DNA^±l-itt 
RrtB-Cfc«o zfy^—<D5'^ffi&&bfaZ&VNA^y-7'±\zm7£VX*5%, 

t<D^yy±xmmmm^n^\ B^A^yy^m-r^kh-^mxh^ 

[0075] ^M»cj;5^9>f^-*yh«rfflv^feKiftii#gKiJ?Sr^JfflUT, «MttW*»©« 

m&mmmmm (a) , mmmm (b) ^fc^fffssiH^j (o ^^nzxyiz.-??^ 
<Dmmmmz&ifz£m<Dmm&mfe-rz > jjmx&^x^ (a) mtaKM&mi&rz 

A) , (B) *fc(i@E^iJ (C) ^*ix5J:5^g8th*ixfc^7^— -feyhSrffl jt-TS 
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[oo76] *mmiz£z>&m%imm-?i^ Bmt-tz&mzm'tzmmmm&wi&mmmm 
[0077] ^pj^v>-crigMj^«, ^aE^ijf fcttmmmm&\ktzmti:z>i&m(-*m 

^SL T'fcSir^Si^SKwild type 0 IE ^(normal type)£t>ffc**l5„ )<£>IB?iJ£r 

mkmmxm . z.<Dm&* ^Mm-r^mmmfDmB-rnn mmmx&% 0 
[0078] ±m<D®i$immi3£.xfttWMmte. ^mm&Mommx&oxh, Aum^®. 
$}htimmx&ox-b£\,\ &mmz&\,^xm\<^thz>mM]b\,^mmte, &m<d 

©DNA, *7tfimRNA, ^RNA, hnRNA. siRNA, &!&RNAf£b*(DKNAX&Z) 
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[0079] *&w<D—D<DmmmmK£fh\t , uuis&Mtfc msois (b) vr 

— tvbftmmistiz>o ^mmmmx^ mm^n^^m^mmmm^^tix 
^^m&iaz, mmmmR}t^^xm-<D^4^-^mm(A) ^r--y>-^ 

nmts:z>mm&Mtf-$iztix\, ^m&\zi±, mmmmRft^^ ^1-0/7^ 
u<{* hobeib^j (a) <D5' m& m—<D^9^—iz&vz3'jmfcttfc~rz>) ^-a* 

[0080] ^^^(^Hig^^tbi^, ^PJ{-J:^^M^til^oxS(b){3:^v^, 

-tvb&mMtstiZo ^mmmmxn. mm&m* immmwmm&stitixy,^ 
zm&iaz, mmmmfcfoiz&\,^xm~<D^9^~-7!)mm(c) kt^-v^-t 
stub. mmmm&nbtiZo mmnm*p ^mnm^^^xmmmmmbn 

&mp}(c) \z.T~—v^-rz>z.b*mMbtj:ztc#>, m^mm^mhti^*\ ^t- 
^^^^tb^o ^fc, ^-(7)^-r^-^^-*ti^iH^j (cc') ra\ Mteia^j (c) \m 

[0081] *^^O^^JfeS^^J;^«. ^0J^i§»^ttJ^XS(b) fc*5V vC, 
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±vh&mM£ti,z>o ^.(Dmmmmx^ mmum^^wMmmmm^^thx^^ 

r#ASi^ *mtet>frtc&izm77^~\z.^frz>mm (b') m$nm±<Dmm ( 
bc) iz/^yvy^-rzt'tb. ^j*-^-7mmtmmmztef&£tiz> 0 ^.<D^m 

•hmbfoZo -xx\ mmmfttpi^ mmum^^^xm^mmmnt^m^m 

nzrnm (b'> mmm (b) tm-nmmt-rz z ttw*^ \ 
[oo82] ±^(DgB^j(B)(c*D^^M^m(-ovNT, £bKm%mzm>w~rz> 0 Bii-^r 

m~(D^^~\z.£zw&BLfoiz£^x&&L.tcr.*mmmft. ttmmuxte 

(Bc) §p^^o^{cii^^T^v ^i^^k^##i-5#^{3\ ^m^^mt 
^-tpconm (Ac') t<D^7w^~i/^<Dji&m.$Lbte , o. ®m (a) <dwa 
mu^^ti^mmvtcR^^^tTimisbxmmt^o 
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[0084] m&mm&£Tfttmmmte, ~*mxh-oxi>-*mx&ox-b£^\ *&mz 
^^xm^b*vz>r-*mmmj&^mmte, -^dna, -^rna, &xxf 
DNA/RNA<DVNTn£«B*H-3o -^mmm*. ^(D^mmnntvxm^^ 

o 

[0085] ^m(Dm-^^^mmmmizxm^ ^m^x^m^mm\^n^mmmm 

[0086] DNAC02^td4oV ^T^^M^T^ftV ^ i^^ry^-) 1&MM&£Ctcb% fc. 

tl&?>/*?Wfc£<>Xftfj;lofrlZ)i><DXh<9, MutS^^jC (#^5p9-504699 
-5§-<&$gh MutM^^^M(#§i2000-300265^#), GFP (Green 
Fluorescence Protein) {C^^L7ciMutS^^^^K(H^^§S^99/'06591-^/^>' 

^yY)t£i£<Dm^^^y^^^^(om.mtm^fhx\^ 0 $e>i^ ^ 
^^y^m^^^m^mmvx^^y^mm^mm^mm^mm^ 

tbTV^(M. Gotoh et al., Genet. Anal., 14, 47-50, 1997) 0 &$t t Pl£iotfZ)%FfeCD 

^u^r^^n^misxxi^mmm<D^mmtL-xn, ^m^t^m 
mmmt. mm*mteirzzb*mt>ti%&&mmt&/^y*vy^x£-&, *az.$ 
^y^m^^^m^mAir^tizx^^y^mmi-^mmbtixi^ 

[0087] #$&m tC*5V ^X ^X^y^i bit. Tf—^ (A) % y*T~s (G) , i/Vi/ls (C) , 

tf^V (T) (RNA©#g-ii!>7^ (U) ) fatbm#L£tlZ—m<0&&tt&jE i % fc£ 
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[0088] ^pJ{^^^^wfe^z:jov^-ct ) , ^frh<D*^y^&#^s<?m.*mm~tz> 

(cc') (Dmkmm^<Ds^7vy^—^3>iimtf hti 

^v-^mmm^-rzo ^mm^^x^^u-^mmmit^ mmmaz 

te&misf&^ir^m^tcm^mm^ttztiZo ^x\ mmmm^it^m^^ 
frZRifcmtp i^*^y^&?^/<?n%m\iL,xtert\^ ±teoi5&^n - 

[oo89] *&w\zmi<^nz>^^y=?-ife&?>/<?mz. —^mmm^n^^y^ 
mmu ^(D^^y^<D^m^^^t^m^>^mx^nitx<^ mz. 
\^ ^m^ y ^(D\^-r^h(D^(Dx^x^x.\\ *7c, ^w^m^hftz^-w 

<DT^/mmmz.3o\,^xi$.titemm(DT^;m&w&. ma, texxf/atcK 
mA£fttcT$smmm*bte&*^<y-m(^mxh^xi>£\,\ ^ox^^m 
mz. &mmz&^x$L\^z>z.bh$>z>&. A^m^m-r^t^mx^o 
/<y-mzT*sm^m&mA-rz>jrmtisX^ £«Djjmmbfrx\,^ a 
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U& ! ftm&)&mm7<W:bl,X}^ W.P. Deng^J.A. Nickoloff<D;fr£fc(Anal. 
Biochem., 200, 81, 1992) „ K.L. Makamayei:F. EcksteinCD^"^ (Nucleic Adids Res., 
14, 9679-9698, l986)t£b*tf%JbtLT&*). 7>^A^M^AlfeibT« N 

mmzk&xmvttmm xLi-Red mstrat ag enem^m^^m. Rffim-rhv? 

^#^fflV^T>^b^W{-^^^-rS^■^£(J.-J. Diaz et at, BioTechnique, 11, 
204-211, 1991)&£f£Sfel&JvCV^ 0 Z.<D£5te$*rry7-ti&9>'tyHkLX1±* M 
utM % MutSSSit^ft&O^gflslflafe^ #<(Dt>tf)/^k;ftTV^(Radman,M.et 
al.,Annu.Rev.Genet.20:523-538(1986);Radaman,M.etal.,Sci.Amer.,August 
1988,pp40-46;Modrich,P.,J.Biol.Chem.264:6597-6600(1989) ; Lahue.R.S. et 
al.,Science 245:160-164(1988);Jiricny,J.et al,.Nucl.Acids 
Res.l6:7843-7853(1988);Su,S.S.et 
al.,J.Biol.Chem.263;6829-6835(1988);Lahue,R.S.et 

al.,Mutat.Res.l98:37-43(1988);Dohet,C.et al.,Mol.Gen.Gent.206:181-184(1987); 
Jones.M.et aL.Gentics 115:605-610(1987); Salmonella typhimuriumCDMuts ( 
Lu.A.L., Genetics 118:593-600(1988);HaberL.T. et 

al.J.Bacteriol.l70:197-202(1988);Pang,P.P.et al.,J.Bacteriol.l63:1007-1015(1985)) 
;*SJ;t*Priebe S.D.et al.,J.Bacterilo.l70:190-196(1988)) o ^ISWfc/BV^&h^;* 

-Wf-W&fissWiH.^ £f£lXteMuts N MutH, Mutu &td&Bmz&te1rZ> 

[0090] —*mmmzbf&&-rz>z.b&m. ^xo^^^y 
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[0091] -*mmm\z^^7&&?^s<fm*i&&+z<D&mm+zi£.Mztem-rz 

^■i^^^^^y^-^^^^MtL-Xn, MutS, MutH, MutL, HexA, 
MSH1—6. Rep3. RNaseA, ^^^-DNA^JJa^— £\ T^^K^WT— 
i?VIK ifTfeif^^jf #?*L<teMutS, MSH2^b<f*MSH6, * 

[0092] K^^&&?^<m&mmktttc&<DmvkMte. m m^xhmtm±m 

>$?X ADPCT^Vv-vs'-ziy^x ATP-y-scr^Vv'^s'-o-o-^^-Hy^ 
AMP-PNPer-TV^s'-^ , y-^R]Hy^)&^<D{fc^££tK 

[0093] ^§g(D^*LV ^J61iB&K:«fc;h,fcf . #319! M££^#l1&tt}i£te, 3H£^£>ffi 

mz$\m-rz>z.b&x%z> 0 ^m^^^mm^^xi-i, wtf&mm^-™^ 
frt£%ttLm^&tt^m*hfemtt^bft^mxibz> 0 

[0094] tshK. *&Wiz.£Z>y p: 74^—tyb%m^ ^tcmmmMBilfclz.£ti}-£ , ^re^Mfsf. 

g ft<D?c#>fc:tt, ^ifcfcfctjf Ate&SSM&a^ ib^iJ(a) , BB^rJ (B)t>lXte@E 

#i (o ^-fch^/K ^TtfiSB^i (a) tmm (b) k<Dmh^<temm (a) tmm (o ^ 
Hot, ^pj^titf. ^^fp^^ia^j(^*5it?»iB^j^^fc« 
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IB^IJ (B)t>L<teIB?iJ (C) *7tfiIE?iJ (A) tmm (B) £<DR^L<teia 

^iJ(A) b^^li^b^f^izW-M^H^Xo^^tY^Hfc.^^-^ — fes'h£r i ffliiH - <5X 

[0095] *%w^£zwk/mAW7£mxte. @ mt-r^^k.\m Mmz>m*\zm 

[0096] ^m<D-^(Dmmmm^xtn^ ^mm\z.^^/m a^j^gox® (b) k 
nx\^m^yt, mmm^Rfc^^^xm-fD^^-mmiA) icr^-y 

n (Ac') HuiEsa^ij (a) icmm^nmb-r^tTiw *lv \ 
[0097] ^Bjo^<DHiiS^(-J;tb^, fcis^/if a^JS&oxs (b) teas 
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cc') mmmm co Kmrnm^mnt-r^tamia.^ 

[0098] W fc^S^/Jf A#J £&tf>X5g (b) {C*5 

x^zm&Kit, mstmmRj&K&^x. m-o^^-mm (a) (^t=— y> 
ib^ij(bc) ^wyy^t-x-rsfc^ ^A-/v-^it^^«j{c^$n^„ r 

(O^^fitto^A-yv— ^it^^^J;?), toO^-<^^7^— &&mfcT~ 

Ifi^iJ (B') te, husESB^U (B) ^l^-<DlS^J^i-^^t^W*UV \ 
[0099] *»WO#*U ^JfeffiMHK i*U£ , atefcW ia5^*/fAIUSi©Ii (b) 

kssv n-c, ^^fctt#Atc«5«Mfc^s&f5E^j (a) tmmnm (b) £tf>p*a tcgae 

wzmt&mmmm&^&tix^zm&ia^ m&mvBRj&te&^x, n—ay?^ 
~?—mm (a) ^r^—v^^xw^^it^m^titcm^m^y^—^ * 

fr5BE?iJ (B*) *S#^«±OiB^J (Be) texW^y^X-rSfc*. *<TJ>r->\r--fm 
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-icg&tizmm (bo tw&m.±.(oum (b c > t^mm^mm^m^xi ^ ^7 v c 

[oioo] *mm<Dm<Dmffi,mmz.£titfs ^mK^^/WA^m^TMih) icas 
v vc, x^tcitWAim^mmmmm (a) ^huieie^j co £<Dp^iEm£*b 

mmmmmw^nx^m^n, mmmmRft^^^x, %-<o-?u-?— 

mm (b') tm-Rm. ±.<num (Be) Kw^y^x-rsfc^ x^a-a— ^m&tf 

m ftmmffintnmtez>mmmm^-£t\>x\, ^m^n, mmmmmhti^ 

*\^~£thx^z>m&ia-z. mmmmnmmwmtm^&mzfttttb. mm 

m^n^^^nx^^^^<Dx^xmm(B)(D-m^tcn^m^i^ri 
x^zm&KK, m-(D^^-K^ti^mn (b'> ^#*^±^w^y^-rx 

^xmmmmmmtnm^mmmmmm^m^i^^thx^^^^x 
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[0101] &mmizj:z>fK!k/w Amfemxn, uNA^xxfRNAcD^-m^hm^ommm 
^xFKNAm*mfbfr. *7t, m. ^j§&sc^-#&i-5rna, mmistcv^ 

^ft^CEia^l-SRNA^ ^fcfrbW&1r&^b<D-?%%3:X<DnM<VRNA 

[0102] *&m<D]#^\,^mMnmiz£titf^ ±m(Dx^tmw A{-#ssa^j«. mm 
&ot-r^m^^mm^x^ ^(Dt^-r^t^x^ 0 ^m<D^h\m n 

[0103] «^ii-5a^OnaRNA(-f^hti>0^:^^--r?,)^^^i^SS^Jib, ^ 

b^nm^x^m^mmmnm (a) ^teia^y (b) ^PemciEa^sj;? 

TV^c^Kltf)^ i/7^v-05' «Hc#£-r5IE?"J (B') g E.#:ftM5± 

. #*^j^s^^- 0 <D^y>^jiii#a^^^^$-&fcia^j^w-r^mRNA<^ a 
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&mux*m&^biz£^xjEm^B&mm<Dmm&ftDzt&x-%. tut. ^<d* 

nEmi^mm't^b^mb^o -mt^ pcRm^-vtt. &«Dm&, 
mmam^. n^b-r^mRNA^^mmu ^ti^m-r^b^mmmx 

mmzmz.-r-bte< . M&b^zir^A<D&&wmmzmmirzzb&xzz><Dx 
[0104] ^mw^zzmmmmm. ^m^mm, ^tcnx^WAm^^mm-r^tc^ 

^-^mm^b^^m^miL^^m^iM.^m^x^yhnmm^ 

/^-C^^r^^W*bV\ ;£3£§mc£§^M3:£fb^ DNAtK^^— if. dNTP, W: 

mmteb*<D±i&<Dnmm. m 1 mmm^Ayx^^xhx^\ 
[oio5] ^mmco^^^mmmmi^tn^ t&iE^s/ws, ^mm^^y^— 
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tcitmmnn&mnu mRm^^-^(Dum^<>tc^xmmmmRm^n 

[0106] ^m<Dmr.(Dmm^xtiit. ^^y^^iy^'m^^^y^-m^m 

zfDnmiz^^xm^^tvzmmi&^mmte. m±^^^fK©m x 

[oio7] ^wmmK^^x^^y^miimzft'rzvoMit^ -^mmm^^^y 

^m , m:^% y"7^—tDNAtfv?i7-^&m^%mmmmRi&iz%>\,^x, m 
mK^m^mmmm±^^y^mnm^ir^m^^tc^mw^ 
tfWte-rzt. y^y^-^h(D^m7!)^<D^izmm^xh^(Dr.^:mmm^ 
mm^ti^^tctb, y'y^—wMfcj&ft^z.xwiku t^oT, mmmmmbfr 

IstzbteVXfoZft, #?*lXfiMutS N MSH2t>L<«MSH6 x ^^^^2^^ 
_Ltf>*S-£-$3<b£tK £<9tR-$lL<teMutSb&tlZ>(J Smith and P Modrich, Proc. Natl. 
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Acad. Sci. USA. 93, 4374-4379, 1996 ;Au KG, Welsh K, Modrich P., J. Biol. Chem. 
267, 12142-12148, 1992; Alan B. Clark, Frank Valle, Karin Drotschmann, Ronald 
K. Gary, and Thomas A. Kunkel, J. Biol. Chem. 275, 36498-36501, 2000) » *7ci N $ 

mfcm\t^z.ktfx$z> 0 
[oio8] ±.m<DmmmmBifcfe. m&m^miz^^x^<D^^-rti<D^m^x^>h<Dxh 
^xhx<, *fc, *%£w\z£zimwtmmmz£z>h<Dx&^xh£\<\ mux 

&wiz.£z>mmmmm<D3t.f£tb~r, murxcommmmmtvx'mhiv^m. m 

jfctf, SDAm(#^¥7-114718-^^)^^SDAfe(3ieia#rF^5824517-^ 
m'fflW ; B^kHilg99/0921 ; H^klHi3?95/25180-5§-/^:7 

WW. NASBA}£( 0:£H#f^|g265O159-^k$BK LAMPfeda^^MOO 
/28082-$!v?><:7Wb) „ ICANfe(H^^^02/16639^-/-?>-71/5/W^{- 
i£^Xfttj:?Z.ktfX$Z> 0 

[0109] —D(Dmmmm^xtnt. *mmm-<DMm^z>^m%imm-z, £kt<djl 

(b) ^mi^^m^^^m^mmmm^m^v^y9^-^ybx^><>x, m 

&^xmtmmmi^\tt<Dtemmt<Dr%xi^ 

(c) ^^y^-m&m^ir^m^tEric^^x, wimmm&m&mmt-rz 

[oho] mtftmmmm*mmvoz>±m<ny'7-(-?-±ybte. mm-r^mmmmm^ft^ 
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b&x$z> 0 

[0111] ±m<Dm±<D*X^y^te, l^m<D^^ry^-, ^Lfc^O^^^^. 

[0112] ^Mo#^*7ttt^#ftfcj:or^-^5/^^cs±feo^-r^--«, ttti© 

^^^IE^J<7)K^M^^^i/^K^tflS^^/^y!;^Xi-SJ;5^, tufa 
[0113] ^LV^ife^^i^tf, MfB^^— tyUZ-^izthZ>m~(0-7*7^—\^ 

<D^4^-n, mm^m<vfttettitti?tE^£ox, mmm(A)bmmmm( 

Aclb(DmX^U±(D^^y^±Z^X^n$Yir^b^X^ 0 &3V^ r<£> 

sb^ij (b'> b<Dmxm±(D*^y^&§ivz>£yiz.m$\--rzzbhx%z> 0 
[0114] ftiKD^bv^ig^^ctn^, mm^^—^yH^^tv^m^^^ 

Iesb^ij (cc') ^op^-eiiu±^^^^^^cs«j;5^^tf-t-5i^^-r'#s 0 

[0115] m<DB^v^Mmmm^xtLH. mm^^— t-yMs, ±m<D^m^x?>y 
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[0116] ^tmmmm^m^cDmm-i. ^m^x^mmmmmtmrn^wtM-r^t 

[oii7] ^(Dmmmm^x^mmmm^n^tcm^ ^lo^ta^^^^f^* 
c^y^-^m^^xmmmmmbfitcm^K^mmm^Kmm^mm 
&i,te^h<ntmfe-rz>^ktfxz, mz, mmmmmbftt£fr<>tcM&iamm 

tfwtE-fz>h<DtW7£-rz>z.ttfx%. mmmmmbntt^tcm&w-zm 
tons] ^(Dmmmmim<>x^mM(Dm~<Dmm^x^mmmm^mmi-^tc.mz^ 
mm^-r^mm., ^u^is:/^^-- ^yh^Ayx^ a ^.t^ m*ym, 

[oii9] m(n-mmmmm\z.£tut , ^mm^zKDmm^x^m^mm-i, zit<d 
(a) mmnrnzm n : 

^x^xmmmmmm^tcn^<Dmmmmb(D^xm±<D^^y^±z^x^ 
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[0120] JifB^l^i^^-v^tt, lMo^^^t, ilttUfclMfccDS^y^ £fc 
[0121] ^M^#^^c«^#ffi(cj:o-C5:^^^cs±saW»f>i-^, itH©^t 

[0122] ^fc, ±mmmmftn, mmmmRit^^^xm^^hti^mm, m*.i-£. 20X:- 

h\ J;9^*L<«15-25^^^K^$^ 0 g^^$r>ti3\ ^li^cr, 

^.tcnm^(Dm^mz.m^x, mm. &tci-iT*;&tet*<Dmvk&&^Asx\,^xh£ 

[0123] wMmmmm^mm^^mfD^^-^yhi^ mm-r^mmmmm^mz 
xm^ntY-r^t^x^o my?^— ^yhum^mmmm^murx 
m^oz>h<vx&z>z.k7!)m^<. t<nw&\n^ mmmmfrfon^nxftttz. 
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[0124] &tn,\,^mmmmz.£tb& > wet 3 ?^— ^yu^^f^m-^^^-^ 

[0125] ±IBKSI*i«SJC©te«>^#H[, ^KfcJ;«^lt^^P#^^-rsrt 
[0126] ^HifeS#^a:S^M^m^ ; ff^ofcMm> ^M<^#^^«tD^^^Sr^ 



[0128] £AT\ *!§W^ife^J^«t«5Jr^6<J^tftPJ-r5^ % ^§g<D^ffl{i^tib^WJ 

[0129] MI rtihSTS DYS237»^ttKOS6t|^ri»i5F.yi|g)»<B 

WJ-Cf*. ^^LTHuman Genomic DNA (ClontechttBD ^fflLT. ^©cf[C 



MM 
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MffiMlChZmm (16mer: THlH5£W &^<Dmm\*lXm&*tlXm2lZ.7jk1rffi 

[0130] -fv^-^—^T : 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (iB^J^-e-l) ; 

Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (IE^IJ#-^2) 0 
[0131] Kk<DU&%:^-$'Z>%.fc>ffl. (25 n L) :Tris-HCl(20mM, pH8. 8) . KCl(lOmM) 

, (NH ) SO (10mM) x MgSO (8mMh DMSO (3%) , Triton X-100(l%h 

4 2 4 4 

dNTP(l. 4mM), ^^*tb2000nM(D±iE(O7 e ^^— *ffcJ:T^^M(100ng) 
, $£>l£16U<DBst DNAtf?!W— if (NEW ENGLAND BioLabs) tr^W ; SrH 

[0132] #S/S?£5 m IMoV vc\ 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA>^;^#7^:^±J;«9^A; rNuSieveJ fiBMAttOltKI 

wK(EtBr) xm^-r^t^xio. mm&mmi,^ &m-tm5i^irbmxibz 

o |g|5{C*3t^ig-V — ^Oi^^/Vfi^^ii^-efcS:!^— ^l:20bpDNA Ladder 
size marker ; ^2 : £|M£-a tfRmWi ; I— V3 : £|MGDftfc><9 ^mM^mM 

[0133] E15(D^— >3Ti*. ^JS^^-r^-^^^ttTV^^^l^^^K^iBftm^ 
txtefrotCo ^2[d*5V^-C, iSiMXtfV^KO?"^ ^120bpttj£<ZV^Kte, 
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tmrnzti. ztrn. ^m^x^mmRitiz^^x^m^ti^mmmmm^m 
K>m^mir%miimmx&z> 0 x^mmRst^ x^xmh^mmmma 

o 

[0134] ^ffrlEBifrim^W 

m lxmbfttzmmmmKwmmmM&wz m &-rz>h<Dx&z>^b&^-ftc$> , 
<z>zLj&mo. 3A*L&fflvN-c, MmmmMboiiiz£zmik(37x;iz.x3mm)Zftte<> 

[0135] i'8'fbgg^£r3% NuSieve 3: 1 Agarose (BioWhittaker Molecular Applications (BMA) 
#M ; PJJV/^jrttXymA ; TNuSieveJ i*BMA|t©S^jglT*5) Srffl V ^Tl 

<DM<9XfoZ>:U— >1 :20bpDNA Ladder size marker >2:i^UM<^0. 3 ju 
Ltt<D*1tn^$kW)l,tck<D ; I — V3 : 3 n L<Dm^Ml£rm^»jL- 

[0136] 06(c:*dvn-c. ^u^^mu>hmm^^mmmmmimn(o^x\^ 

fezti%^x<D^z/Y^WK\^tz.z.bfrt>. m mmmumfc mmznx\, ^btm 
[0137] W3 : MMUfgmmm&mn-tzmc x^mm^tp^m 

fc 0 mibmm^ m^b^XHuman DNA (ClontechttM) ^fflLTthSTS DYS2 

M»j<tb-cft«^o%, 2%, 5%, ^.tcmo%(Dr>Mso^miJu-r^m-i, m 
mmx&Zo 

[0138] %£%:nm7lZjfrtb&i0X%>Z> o Bl7^*5}t^#l/— ^<D^^Mt^<Dm<0Xh^ 
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lis— >1 : 20bpDNA Ladder size marker; l/-y2:0%DMSO(DMSO^tf 
& V >) ; l^— V3 : 2%DMSO ; is— : 5%DMSO ; ^5 : 10%DMSO o 

[0139] mi>>*>mb**b&?\z.. vMso<Dm8t&2%&£Tf5%<Dm&\z.i&+&&mmm 
mmbti. o%<Dm&\zhm*&mmmmmbtiiz<, zjmcmu dmso©^ 

[oho] M4:-mm^m<D^m 

[0141] ^v-tbttt, TfB^E^JSrWi-SSF^MDNAtfeWffl^^— ^T*3«t 

So 

[0142] ^MDNAtfcfflffl^^-^T: 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG (M&m&l) ; 



WO 2005/063977 



48 



PCT/JP2004/019346 



Rl : GCAGCATCAC CAACCCAAAAGCACTGAGTA (IB^IJ^^-2) 0 

Fl : GGATATATATATATCC ACTGAACAAATGCCACATAAAG m&m&l) ; 
RIG : GCAGGATCAC CAACCCAAAAGCACTGAGTA (IE^J#-§-3) „ 

[0143] ±m<Dm±muNA^tc^mmDNA^mmtu zti^tuDm&K^ vc, m 
mmmmRjfc&ftte^tc ^maz. &om/&£Wtssj&$K25/zl) :Tri S - 

HCl(20mM, pH8. 8) % KCl(lOmM) , (NH ) SO (lOmMK MgSO (8mM) 

4 2 4 4 

„ DMSO(3%) , Triton X-100(l%), dNTP(l. 4mM) „ ^tl^ft^OOOnMtf) 
JilB©:/?-^— *j"*5j:U ; ^M(10" 19 mol/ / tube(^60000^T-)) , $^^16U<7) 
Bst DNA^y^^— if (NEW ENGLAND BioLabs) ^#;^f|^L, ^£60 

[0144] &!x.Jfc%&5 n IMol >T> 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA)$±M;?Z> : 7/<4*ti:£<QMA; rNuSieveJ teBMAttOl^FS^I 
SrfflVvt; 80^-ra, 100VT-m^WjLfc o «©y;^^^/o 
-v-fK(EtBr)-Clfefe-r«-^mj;?), tfcift«rtftWb^ 3gm«09^-r^*5t)'C*>5 
o S9^*3^5#W— ^(D^^/H^Oil^-CfoS:!/— Vl:20bpDNA Ladder 
size marker ;U—>2:«f£^DNA£r«F3!£U ^fflDNAttWffi^^— ^ 

— <T£ffl V ^tcRfoWt ; U->>4 : filDNA^IiL, i^lDNAtHiffl^7 

^9>T^— ^TSrfflV ^M, 
[0145] 09d>e>M6>^J:5^, l>— ^2*3,fct*i>— i#*S0#)^#btbfCo -*T/<b 
©I/- >1C*dV>-C, {£l7 v ^X(D^^>'KtD5^O^)120bp#ifi^^^K{i, B W&Bfe© 

A^&fcttJU ^M^DNA^mffl^-Y-v iT«^MMDNAO^^ttii-5 
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[oi46] M5:m=<Dzf^ ^-f^iz£zmmw#<pfom 

m i {-*3 v ^xmm ut^^ — *t\zMx.x . m^^^—^m -tzmm 

[0147] M^tD^?^— : 

y?^— 3F:TAAGAACTCGCTTTATAC(ME^lJ#-S-4) ; 

Zf*7<<-*— 3R : TCTTCAACAGTCATTACC (IE?!J#-*jr5) 0 
[0148] 0«Jl^|^1ilt^:. tlM^LTHuman DNA(Clontech#J${) £rl££!LTfcr-STS DYS23 

-C^— tL-C^^-v— 3F(800nM) ^iU^M^— 3R(800nM) <£>— ^^c«M 
^■^tfr<ba^«, ^!lli:(^^-e*>§ 0 Z.(DRlfc&m$:, 60T:X30ftmtifcfe60 

[0149] ^SJSI&S n KCOV 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA)tt$S ^^'W^tt^flf A; rNuSieveJ teBMA|±tf>3£^jg^! 
T'fc§)^fflV^T, 80^ , 100VT*«C^»)Uto ^c«J^oy/^^^^^ci 
^K(EtBr)T^&«^Kli^ ^^Wb/c 0 Mmfilllll^-t-^^^T^ 

6 a mii^&tf^i"— ^t^/v«, TIE<D^i^-rii^-efe5o 

[0150] 0^1] 
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[0151] m±i\^1rmMMWi^M\z.^^x^ {£^X<D^^^K^5*><o^i20bp#ia^< 
[oi52] M6:mwmft&ftttom®i(Dmm 
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^MtbTlOOng, lOng, lng, £fcJiOng<DHuman Genomic DNA (Clontechth 

mimmzm&m&&mmuto z.<DBcmm&&. eo^-c^o^, 4o# 

[0153] &&Jfc%k5 n HCOVvT\ 3% NuSieve 3:1 Agarose (BioWhittaker Molecular 

Applications (BMA)#J^#7'^:^*±£«^A; rNuSieveJ ttBMA|b©£»iffi«l 

[0154] [^2] 

t2 :ii 2 C*tt^^ii?Xl: Jb*l7 5 # v - y © t y T'/U 
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[0155] mi2\z.7^irmMM.Wi'^-M\^^ s x, ^ir^x<zv^K^5^©^i20bpfli£<D^ 
100ng©«F3!«:«BanUy&£\ 20^±©KJt£:^«tt)ii#Sm«»*s#P > ^7V(i^— v 
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u 5, feitfsOo iong<Di#M£»Lfd^g\ 40&sk±<aEj&\z&*)mmmm& 

[0156] #17 : Al.T>H2m^(D-mmWm(D^m ^fett^MutS(D^ll^: 

WJTO, ^^LTHuman Genomic DNA(Clontech1±^)^ffib-C, T^ftK 

(ALDH2^^) (D^y^l 24> 

[0157] t\,x TfafDga^j^-rs^-r-^— t^h^ffi v ^fco ^^^v- 

~73rV — Y~fyA "=?' w -ALDH2Ff^ x ^<D3' ^MiJ^fc3gB?lJ (16mer: T^§B) 
^(CT=-y V^U 5 ' «ftiJ{-fe5ia^J (16mer : T^g&J^fO /^^^ft-eiff 
«9g*tt-C02}C^i-«it^^i5 ^S£f|-$*l/CV >3o y ^9^— ALDH2R 
fi, ^<D3 , ^{|iJ{CfcSga^J(20mer:T^§P)^M(-T^-y>^U 

^-<^3'*^S(Di8^ST^^^5^{^^^yy-rx-r5j;5(^w-^ 

tl/TV^ 0 77^— ALDH20F*5j;7j?ALDH20Rf4, #|Mii<^*l^;ftALDH2F:fc5 
£7J?ALDH2R«£9t>^{|iJ(5'{RiJ) \C7~— V V^-r5£5^ff-£*l/CV^ 0 
ALDH2SNPg*3j;tMLDH2SNPatt, ^M^j5^^^W^K^S(T^§IS) Sr^tf 
yy^— XhZo ALDH2SNPgteW£.mmm&'£t?h(DXfo'9, ALDH2SNPata^ 

[0158] femViZZfy^— <£>gB?iJ: 

ALDH2F : TTTATATATATATAA ACCGGGAGTTGGGCGAG (gBffJ^-g- 1 0) ; 
ALDH2R : CGAGTACGGG CCCACACTCACAGTTTTCAC 1) ; 

ALDH2QF : AC AAGATGTCG GG GAGTG (@H^!J# ^1 2) ; 
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ALDH20R:CCTGAGCCCCCAGCAGGT(fB^lJ#^-13); 
ALDH2SNPg : GCAGGCATACACTGA (IE^J#-!§-14) ; 
ALDH2SNPa : GCAGGCATACACTAA (gB^lJ##l 5) 0 
[0159] ft.<Dmf&&%rt-Z>Rfo&(25 n L) :Tris-HCl(20mM, pH8. 8) % KCl(lOmM) 
, (NH ) SO (lOmM).MgSO (6mM) x DMSO (6%), Triton X-100(l%h 

4 2 4 4 

dNTP(0. 4mM) , 8U<DBst DNA^y^7— t? (NEW ENGLAND BioLabs) x S 
YBR GREEN I (Molecule Probett) (^t-^lOO, 000{£#^<bft<5}ftS) s 
(40ng) , : ttl : etl3200nM(DALDH2FiS itf ? ALDH2R, ^:tb^tv400nMO 
ALDH20F4oJ;tMLDH20R. ALDH2SNPg(^t^M7 P ^^— ) £:ALDH2SNPa ('^M 
)(7)V^-f4a^— ^(1600nM). ftbtRCMutS (0. 8Mg)^f;^H 
Mb, rtu^60 < C-ei80^ra^=ar*^-hL7t o mMte^&<Oti&Rf&£'&ito 

^*yT/^^i^^^m^eMx3000P(STRATAGENEttM)^fflV^T ; E■— ^y^^U 

[0160] HK©3|$mSria 14{^L7c 0 £.©IOfc-Cfci\ JiS^fcfcl >fch<?VADNA£:tl3! 

d^o7b„ tfco-C MutSSr/Bl^fcfcJ:?). ZEflfe^SNP^tVi/^p]-|g(c:^5ii^ 

[0161] ^l8:bhCYP2C19*3»^(D-^%^m(D^a^33^MutS(P^S 

;*:0!l"T?tt:, #SM£LTHuman Genomic DNA (Clontech*±®l) &j&m LT. Mjftflt 
#i^^h^n^P450^r5y— OCYP2C19 * 3m.tel'<D3L?y^4^\Z&tE-?Z>-' M 

^Si«±IEDNAtt, if£MCYP2C19*3»fc^£^tf&OT&5o 
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[0162] 7°7^— tlsXte, TfB(DgH^J^-r5LAMPjfeffl<D^-r-v— fey^^fflV^7t <> 
^-t-ii«9^b7c 0 7°7^— \z.^HfrZ>7*7— Y7°7^— FWjocfctfFM 

<D^ 5'*MiI{Cfc5SB^J(8mer)^, ^C0^^-^j;^#ft^±(O, ^^-f 

[0163] #^-r^-^-r^-: 

FW : TCCAGGGG TCTTAACTTGATGGAAAAAT (m&m&l 7) ; 
RW: GGATCCAGG CCCAGAAAAAAAGACTGT (|E?U#-^18) , 

FM : TTCAGGGG TCTTAACTTGATGGAAAAAT (m&m&l 9) ; 
RM : GAATCCAGG CCCAGAAAAAAAGACTGT (MB^J#^-20) x 
TV?— 7*7^— : 

F3 : TCCAGAAACGTTTCG (@S?U#-*§-2 1 ) ; 
R3 : AGGGCTTGGTCAATAT (gS^J#-^22) , 
/V" — 7*7*7^ "V — : 

LoopF : GCTTACAATCCTGATGTT (@B^IJ#-^23) ; 
LoopR : GTAAGGCCAAGTTTTTTG (1E?U##24) 0 
[0164] ^t£M-f>"^— 7°74-?— &^&Rfomtl,X, ^(D|a^$r#i-^HJ^^ (25 /z L 
):Tris-HCl(20mM, pH8. 8) , KCl(lOmM) . (NH ) SO (lOmM).MgSO ( 

4 2 4 4 

4mM) , ^y(lM) , Tween20(0. 1%) , dNTP(0. 5mM) „ 8U<DBst DNA 
JsK!M7~ ^(NEW ENGLAND BioLabs), SYBR GREEN I (Molecule Probett 
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) (ft^HftfClOO, 000«#*te*5*£), »S(40ng)^^n400nM<DF3*3 
J;t/R3. ^rtl/^tv800nMOLoopFioJ;rj5LoopR, ^tV^tbieOOnM^FWjoit/ 
RW, tet^CMutS (0. 8 n g) &i»KUt, 

[0165] *fc, mmm^i—^^-^ts'Rmmti.x, &.<Dmf&%m-rz>Bafcm(2 

5^L) :Tris-HCl(20mM, pH8. 8) . KCl(lOmM) . (NH ) SO (lOmMh Mg 

4 2 4 

SO (4mMh ^4^(0. 8Mh Tween20(0. 1%), dNTP(0. 5mMh 8U£>Bs 

4 

t DNA^V^y — £ (NEW ENGLAND BioLabs) , SYBR GREEN I (Molecule 
Probett) (fti&WfclOO, 000ffiF*f?i:*S«ft), #IM(40ngh ^rtb^tUOOnM 
(DFS&itFRS, ^H-^^XSOOnM^LoopF^iTj^LoopR, ^*l,^iU600nM£>FM 
*3 J:rj?RM, >fefe>7j?^MutS (0. 8 m g) £r£W ; ^SSlUfCo 

[0166] ±i&©-t*vetK^K^«r, eoiCTMso^M-Y^^— hufco 
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